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Human dentin is a nature dielectric material; it is assumed that it has similar dielectric 
properties to ordinary dielectric materials; in this study, investigations on the dielectric 
properties of human dentin were carried out as follows: 
1. A testing system was setup to measure the piezoelectric properties of dentin 
continuously. The piezoelectric coefficients d33 of human dentin were tested for the first 
time; and the influences of the direction of tubules, water content, decollagen and 
demineralization treatments were discussed. 
2. The changes of the pyroelectric properties of human dentin as increasing temperature 
were studied for the first time. And the influences of water content, decollagen and 
demineralization treatments were discussed. 
3. Dielectric constants of human dentin as a function of the frequency of electric field 
were tested at 5 different temperatures. Moreover, the influences of water content, 
temperature, testing frequency, decollagen and demineralization treatments on the 
dielectric properties of human dentin were investigated. 
4. A testing system was setup to measure the streaming potential, and the streaming 
potential of human dentin was observed for the first time. 
Results in this study indicated that human dentin was piezoelectric and pyroelectric, 
and both these two properties were generated from the polarization of collagen fibers in 
dentin. The research on piezoelectricity of dentin showed that piezoelectricity increased 
upon increasing moisture content, and greater piezoelectricity was detected parallel to 
tubules than vertical to tubules. The research on pyroelectricity of dentin indicated that 
pyroelectric properties of moist specimen decreased as increasing temperature, however, 
that of dry specimen showed no obvious change in the whole heating process. The 
research on dielectric property of dentin showed that moist dentin had higher dielectric 















frequency and temperature. Furthermore, decollagen and demineralization treatments 
had significant influences on the piezoelectric, pyroelectric and dielectric properties of 
dentin. The research on streaming potential of dentin indicated that human dentin 
exhibited streaming potential, which got higher as the loading frequency increasing; 
and the specimen drilled had lower streaming potential. 
To produce artificial biomaterials that have the same structure and function to organism 
is the guideline of bionics, and investigations on the dielectric properties of natural 
biological materials draw a lot of attentions of materials researchers. Therefore, further 
understanding to the piezoelectric, pyroelectric properties, dielectric properties and 
streaming potential is not only significant to the investigation of human bioelectricity, 
but also is an inspiration to research and development of new novel dental bionic 
materials. 























































械变形，称为逆压电效应，如图 1.1.1 所示。 
  
 
Figure 1.1.1 正压电效应和逆压电效应示意图 
 
研究发现许多天然生物材料，例如骨、筋健、角膜等，都具有将受到的机械





















他们的研究为基础。Fukada、Liboft、Martin、Anderson 和 Bur 等人采用立方体试
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